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Objective
Evaluation of exclusive N𝜋 differential cross sections in an
arbitrary point of the resonance region at Q2 <5 GeV 2,
W <1.7 GeV and for any beam energy.

I The first step: the evaluation of the N𝜋 exclusive
structure functions
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for electroproduction channels 𝛾*p → 𝜋+n, 𝛾*p → 𝜋0p
at W < 1.7 GeV , Q2 < 5 GeV 2



Cross sections and structure functions
The structure functions can be obtained by fitting the CLAS
experimental data:
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stand for: unpolarized, transverse-transverse, and

longitudinal-transverse structure functions respectively; 𝜀 - polarization of a virtual
photon.

The studied reactions:
𝛾*p → 𝜋+n
𝛾*p → 𝜋0p



Data selection

I The data points with relative uncertainties > 0.7 were
excluded.

I The data points which deviated from fit >±1.5 𝜎 were
excluded.

I (W ,Q2, cos𝜗) bins with less than 4 data points were
excluded.



The methods for extraction of the exclusive structure
functions

I Method 0. The data cover the full 𝜙 range [0, 2𝜋]. The data fit according to equation:
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The methods for extraction of exclusive structure functions



The methods for extraction of exclusive structure functions

I Method 1: The data are available in Δ𝜙 range [𝜙min,𝜙max ]
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I Method 2:
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The methods for extraction of the exclusive structure
functions

One gap Two gaps
I Methods 3 and 4: There are one (method 3) or two (method 4) gaps in the

𝜙-dependence of the experimental data
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The methods for extraction of the exclusive structure
functions
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Unpolarized structure functions from different methods

a) b)

a) 𝜋+n, W = 1.31 GeV , Q2 = 0.3 GeV 2

b) 𝜋0p, W = 1.4 GeV , Q2 = 0.65 GeV 2



Separation between transverse and longitudinal structure
functions

The transverse
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The structure functions for 𝜋+n exclusive channel at
W = 1.21 GeV , Q2 = 0.3 GeV 2



The structure functions for 𝜋0p exclusive channel at
W = 1.46 GeV , Q2 = 0.65 GeV 2



The developed website
https://clas.sinp.msu.ru/~almaz/

https://clas.sinp.msu.ru/~almaz/


Conclusions and outlook

I Exclusive structure functions
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have become available from the CLAS 𝜋+n, 𝜋0p
electroproduction channels of experimental data at
W ∈ [1.1, 1.7] GeV, Q2 ∈ [0.25, 5] GeV2 for the first time.

I Evaluation of two-fold differential 𝜋+n, 𝜋0p virtual photon
cross sections in an arbitrary point of the aforementioned
kinematic area is in progress.

I The developed methods can be used for extraction of N𝜋
exclusive srtucture functions in the DIS region.


